Cervical screening by using cytology was proven efficient in reducing the mortality secondary to cervical cancer, but this method has limitations. High risk HPV infection is essential for cervical cancer development so HPV testing is a new tool used for screening patients for cervical neoplasia. HPV testing was proven most useful for women over 30 years old, in cases in which cytology identified ASC-US and after treatment for CIN. This article outlines the clinical significance of HPV-DNA testing for precancerous cervical lesions and the evidence that stands behind these recommendations. 
Background
The cervical cancer screening by using cervical cytology has significantly reduced the mortality secondary to squamous cell cervical cancer [1] . In spite of the results obtained by using cervical cytology, this screening method has multiple limitations that led to the research for the other screening tests. Taking into consideration the fact that the high oncogenic risk HPV infection is essential for the development of precancerous and cancerous cervical lesions, recent studies have focused on the detection of these types of infections [2] . As a screening test for cervical cancer, HPV-DNA testing has a high sensitivity but a low specificity compared to cervical cytology [3] due to the high prevalence of limited HPV infections in younger women.
HPV-DNA testing for women over 30 years old
Studies have demonstrated that HPV-DNA testing, adjacent to cervical cytology increases CIN3 detection with 7-31% for the first testing, and reduces CIN3 and cancer detection rate for subsequent tests (absolute reduction in cancer rate at second test 0.03-0.05%) [3] [4] [5] . Combined screening is recommended at 5 years interval because the rate of cervical cancers associated with this method is lower than the one associated with the 3 yearly cervical cytology [6] . The 5 years cervical cancer incidence is 3,2 per 100000 women per year for women who have negative HPV and cytology, 3,8 per 100000 women per year for women with negative high risk HPV test only, and 7,5 per 100000 women per year for women with negative cytology only [6] . Abnormal cytology for women with positive high risk HPV test increases the 5 year risk of CIN3 and cervical cancer from 5,9% to 12,1% compared to women with a normal cytology and a positive HPV test. 3 yearly combined testing is associated with a risk for cervical cancer similar to 5 yearly combined testing (0,39% compared to 0,61%) but is associated with a significantly higher number of negative colposcopies [7] .
A combined screening technique, by using HPV-DNA testing and cervical cytology, increases the detection rates for cervical adenocarcinoma, a very important benefit taking into consideration that unlike squamous cell cervical carcinoma, the invasive cervical adenocarcinoma incidence has not reduced substantially after the initiation of cervical screening by using cytology [6, 8] . A positive high risk HPV test is highly associated with cervical adenocarcinoma (OROdds Ratio 81,3) [9] .
HPV-DNA testing in patients with ASC-US
The cytological interpretation of ASC-US represents a category of morphologic uncertainty. The definition of ASC-US is "some, but not all" the features of a LSIL and as such, includes both poorly sampled and poorly represented LSIL and the many morphologic mimics of LSIL [10] . For patients with this result, other tests are necessary in order to determine the risk for precancerous cervical lesions. For women with positive high-risk HPV test and ASC-US cytology, colposcopy is recommended because these women have a 2 years risk of CIN3 and invasive cervical cancer of 10% [11] . Studies have demonstrated that for women with ASC-US and negative high-risk HPV test, the risk for precancerous cervical lesions is very low, similar to women with negative cytology and HPV test. The absolute risk of CIN3 for women with ASC-US and negative HPV is 0,28% at that moment and 0,54% at 5 years [6, 12] . Because this risk is less than 1% for these women, it is recommended to return to routine cervical screening [10] .
HPV-DNA testing after CIN treatment
CIN treatment reduces the risk of invasive cervical cancer with over 90%, but these women still have a 5 times higher risk of developing invasive cervical lesions compared to women with normal cytology because treatment does not always manage to eliminate the HPV infection [13] . These patients need postop follow up in order to reduce the risk of invasive lesions. Old follow up guidelines recommended yearly cytology after CIN treatment. This type of follow up is excessive for approximately 90% of the patients and patients compliance over such a long period is low [14] . Also cervical changes after CIN treatment can make cytology evaluation difficult especially in case of cervical stenosis. High risk HPV testing for these patients increases the efficiency of the screening programme.
A British study has demonstrated that only 0,2% of women with negative HPV and cytology post treatment had CIN2 at 5 years and only 2,4% of women with negative HPV test and inadequate cytology or ASC-US post treatment had CIN2 at 5 years. In conclusion, 97,6% of the women with ASC-US and negative high risk HPV have not developed CIN2 at five years, so colposcopy can be deferred for these patients [15] .
Kocken et al. evaluated the efficiency of cytology and HPV testing follow up for women with cone biopsy for CIN2. 6 months post treatment high risk HPV testing had a higher sensibility than cytology testing (relative sensibility 1,15, CI 95% 1,06-1,25) without a reduction in specificity (relative specificity 0,95, CI 95% 0,88-1,02) [16] . Combined high-risk HPV testing and cervical cytology had a higher sensitivity for the detection of recurrent high-grade cervical lesions than cytology or HPV testing alone. In order to increase the screening programme sensitivity it is recommended to repeat the testing at 18-24 months [14] .
Genotype specific testing is important because the 6 months post cone biopsy persistence of the same type HPV is an independent risk factor for CIN recurrence at 24 months. Unlike the general high risk HPV testing, the type of specific testing predicts residual disease with similar sensitivity but higher specificity (relative specificity 1,43%) [17] . The persistence of HPV 16 post treatment should lead to a more intense monitoring because this HPV type has lower disappearance rate compared with the other high risk HPV types [18] .
Conclusions
The use of high risk HPV testing as a screening tool increases the detection rates for all the precancerous and cancerous cervical lesions and decreases the screening interval in a safe manner. Also, HPV testing for women with ASC-US cytology reduces the number of unnecessary colposcopies by underlying the women who are at high risk of cervical precancerous lesions. Post CIN treatment, high-risk HPV testing points out the women who are at risk of recurrence, reducing the number of women who require frequent and long-term follow up.
